[A simplified system for generation of germ-free zebrafish embryos and its application in Listeria monocytogenes infection].
Under conventional cultivation conditions zebrafish harbors numerous microbes from the environment, leading to activation of its innate immune systems and interfering the results of relevant studies. We aimed to establish a germ-free zebrafish embryo model suitable for studies of host immune responses to infections. A germ-free cultivation process including simple disinfection of the fertilized eggs and growth in a positive-pressured thermostatic isolator. Sterility testing of germ-free zebrafish embryos and water samples was done according to the national standards. The transcriptional level of TLRs, the mark genes indicating activation of the innate immune system, was detected by qPCR. Listeria monocytogenes was used as an infection model. The cultivation system and disinfection process could ensure germ-free status as shown by absence of microbes in zebrafish embryos and egg water. TLRs were barely detectable in zebrafish raised in the germ-free system, but highly induced in conventionally raised zebrafish or in germ-free zebrafish immersion-infected with pathogenic Listeria monocytogenes. The germ-free fish was sensitive to infection by L. monocytogene EGDe at a 100-CFU dose with 100% mortality in one week, while its isogenic mutants Δmpl and ΔplcB exhibited reduced death (70% and 40%, respectively). Macrophages were recruited around the intestine in EGDe immersion infected fish, but not in Δmpl and ΔplcB infected fish. Zebrafish embryos produced by this simple process were free of microbes and could be used to study the innate immune responses and the pathogenesis of microbial pathogens.